In this paper, we present a comparison study between theoretical and experimental results to improve the performance of materials such as electrical proprieties (permeability, permittivity, and conductivity) and shielding efficiency at high temperature by using a different designation of hybrid composite. The main aim of this research study is to prepare a high stable microwave shielding hybrid epoxy composite with a modified surface MWCNTs and Iron (III) oxide nano particles addition in epoxy resin matrix/Kenaf fibre. The morphology of the obtained shields was investigated by scanning electron microscopy. Thus, additions of MWCNTs and iron (III) oxide particles increase the shielding effectiveness with a modified surface on these reinforcements by increasing the electrical behavior against the external radiation at high temperature of epoxy matrix with incremental of temperature.
INTRODUCTION
Nowadays, the electromagnetic shielding materials is a very important field and became a main stream of research all over the world in many application such as health care, electronics and industrial to protect them from the external radiations [1] [2] . It radically solves the problem by removing the electromagnetic interference EMI. Composite absorbers material is one of the major challenges in many applications of shielding materials which are often microscopic due to its light weight [3] [4] . The absorption mechanism (A), reflection mechanism (R), and electromagnetic interference EMI shielding effectiveness SE of the epoxy matrix-kenaf fibre-(MWCNT/Fe2O3) particle-reinforced conducting composite sheets is evaluated in this paper by using ε, µ, and σ for near field region at several temperature [5] [6] . The morphology of the obtained our prepared shields was investigated by scanning electron microscopy (SEM) images. The kenaf fibre increase in the mechanical properties such as the flexural, tensile. Thus, magnetic particles prevent the magnetic component and conductive particles prevent the electric component of the incoming waves. The magnetic permeability that influences on the EMI SE by absorption coefficient is a very important parameter to stop and absorb the external radiations with less outside reflection from the boundary of materials. Several of authors concluded that additions of compound particles of Cu-Magnetite blend in to epoxy resin improved the microwave attenuation behaviour of epoxy shield up to 38 dB [7] . They have produced the compound form of particles by ball milling the particles up to 8 hours. Some authors concluded that the addition of surface treated MWCNT in to epoxy resin matrix increased microwave attenuation behaviour up to 84 dB. The dispersion morphology of particle may enforce maximum impact on the attenuation behaviour. The morphology could be analysed by using a scanning electron microscopy [8] [9] . The dispersion of MWCNT could be estimated via a high-resolution transmission electron microscope.
In the near field the distance between the source and conducting sheet is very little, and the wave impedance is not similar to the impedance 377 Ω for free space and it is the perform of source properties defined as the ratio of electric field and magnetic field. In the case of high impedance, electric field will be dominated; on the contrary, magnetic field will be dominated in the case of low impedance. Thus, the SE in electric field does not similar to SE in magnetic field and vary as a function of distance between the conducting shield and the electromagnetic source noises. Which is quite different from its behavior in far field, when the wave impedance is constant and it is equal to 377 Ω of the medium. The distinctive impedance of a media is expressed by the ratio of the electric field E to the magnetic field H. It is given by the equation [10] [11] [12] :
where, w represents the expressed the frequency, μ the permeability, σ the conductivity and ε the permittivity. For an insulating media the conductivity is very low, therefore, the free space impedance is:
For a conducting media, the impedance wave is express as:
EXPERIMENTAL PROCEDURE

Materials (as received)
The epoxy matrix used here was Araldite LY556, 190 g/mol and density of 1.2 g/cm 3 . The MWCNTs of diameter 30 nm and length 110nm and Iron(III) oxide of <50 nm were procured from Sigma Aldrich, USA. Kenaf fibre of Continuous woven mat (90º /0º ) and density 2.8 g/cm 3 was used as fibre reinforcement. The surface modifier APTMS was purchased from Sigma Aldrich, USA. All the chemicals were used in as-received condition without any post treatment processes. Table 1 shows the composite composition and designation used in this our investigation work [5]:
Surface modification (surface-modified)
The kenaf woven fibre mat, MWCNTs and iron (III) oxide nano particles were surface-modified by immersion aqueous solution method to improve adhesion of fibre and dispersion of particle in resin matrix. In this process both the fibre and particle reinforcements are subjected for complete immersion in aqueous solution of 95 % concentration by weight. Generally, 5 weight percentage of water was mixed with ethanol to produce diluted aqueous solution for effective silane functionalization. To adjust pH value between 4.5 to 5.5 acetic acid of required amount was mixed gently and mixed thoroughly. 
Electrical conductivity improvement
It is well observed that the pure epoxy has the conductivity of 1.85E -7 at room temperature and it gradually increases with the temperature. This increase of conductivity with the temperature is the cause of higher particle network and decrease in resistivity. When temperate increases above the glass transition temperature the rigid epoxy becomes flexible, at the same time the dispersed iron oxide particle may form a particle network and start conduct the charges. It is further noted that the surface-modified iron oxide and MWCNTs gives a higher conductivity than as-received one. This improvement is the reason of good dispersion of particle at high denser matrix medium as shown in Table 2 , 3, 4, and 5 respectively.
The increase of conductivity refers to the increasing of temperature and frequency. At this stage the epoxy becomes softer since the temperature is more than its glass transition temperature. Thereby, the particles are easily forming a network rather than hard rigid medium. This increase of frequency improves more vibration on particle, which increase the chances of particle network formation. Note: UM-unmodified; SM-Surface modified; same as below. 
EMI shielding
Microwave shielding behaviour of epoxy resin composites were measured using typical microwave test bench having operating frequencies E-band (2-3 GHz), F-band (3-4 GHz), Iband (8-12 GHZ), and J-band (10-20 GHZ). The attenuation in the microwave frequency was measured using a VSWR meter in terms of output voltage.The VSWR meter was used to measure the degree of attenuation in terms of dB in test sample.
An incoming wave on a typical ribbon-shaped obstacle can be reflected, transmitted or absorbed. The absorption index is shown in Figure 2 . 
where, |Sij| 2 represents the power reflection (i=j) and transmission (i  j) from port i to port j. As known the electromagnetic wave EM progress in the interface between metal and the air gets the same impedance, it propagates deeper into the ribbon.
RESULTS AND DISCUSSION
Structural analysis
In Figure 3 , the graph (Figure 3a) shows the observed peaks of pure silane. The peak of 3432 cm -1 appears the existence of amine group (NH2) N-H stretch in pure silane, which is also present in fibre and particle surface (Figure 3b ). The peak 2900 cm -1 appears C-H stretch, which is an attached propyle group on nano particle surface. The peak 1490 cm -1 appears the C-H bend which is in propyle group. Peak 998 cm -1 reveals the presence of condensed Si-O-Si structure on nano fibre and particle surface. The peak 828 cm -1 indicates the presence of Si-OCH3 structure in pure silane (Figure 3a) , this is because of CH3 leaving group from silane and formation of CH3OH. Thus the FT-IR spectra analysis revealed that surface modification process created NH2 functional group on iron (III) oxide surface it may improve the adhesion and even dispersion of fillers in epoxy matrix. 
Reflection, absorption and SE behavior our composite in near field used in as-received condition
Our samples are tested to understand better the effects of the frequency on the reflection, absorption losses, and EMI SE. The SE of ribbon depends on electrical conductivity, permittivity, and magnetic permeability due their impacts on A, and R, which were estimated using (7)-(8).
Note: SER, SEA, and SE represent the reflection loss, absorption loss, and shielding effectiveness respectively; the same as below. Figure 4 exhibits reflection loss SER, absorption loss SEA, and the total EMI SE behavior composite for sample E in 'E' band frequency. Skin depth increases when the both electrical conductivity and magnetic permeability decrease. our results by designation of the proposed hybrid composite is found superior compared to the other works when utilized metallic materials by several authors because provide one of the best matter with high mechanical properties like as flexural, tensile and effects properties of bare epoxy resin matrix. However, in our case we obtained the enhancement in SE by using Iron(III), MWCNT particle addition increase the electrical properties (increase both in reflection and absorption mechanism) with an improved mechanical properties due to the multiscale reinforcement like as used kenaf fibre along dielectric epoxy matrix. The EMI SE performances of these hybrids composite were evaluated by simulation results are in good agreement with our experimental study and all the proposed composites as well shown in Figure 5 , and it's had the great advantages of being low cost, mechanical strength, and light weight. Figure 6 exhibits the simulation results of reflection loss, absorption loss, and the total EMI SE behavior of composite sample in the E field at 'F' frequency band. These results revealed that EMI absorption mechanism increases slightly whereas EMI reflection shows a rapid enhancement. The improved reflection and absorption could be explained in terms of lowering of skin depth with the rise in both conductivity and permeability due to presence of MWCNTs, iron (III) particles addition. In other words, the results display that enhancement of absorption mechanism by an increases of skin depth, when provide a good confound between simulation and experimental work as well shown in Figure 7 . Figure 8 displays the simulation results of reflection loss, absorption loss, and the total EMI SE behavior of the proposed hybrid composite for sample E at 'I' frequency band. In summary, MWCNT and iron particles addition proved to be a succeful reinforcement in matrix for producing lightweight, and high strength composites and an efficient EMI shielding material. The EMI shielding effectiveness is found to be enhanced value explained the potential of these materials as promising futuristic microwave shielding materials, by provide demonstrate in Figure 9 of our theoretical and experimental results. Figure 11 . Comparison between experimental and simulation results of SE behavior composite (Sample E) at 'J' band frequency
A. In 'E' band (2-3 GHz)
B. In 'F' band (3-4 GHz)
D. In 'J' band (10-18 GHz)
The simulation results of reflection loss, absorption loss, and the total EMI SE behavior of the proposed hybrid composite for sample E at 'J' frequency band are shown in Figure 10 . The electrical conductivity of our proposed composite is sufficient to provide valid EMI SE in many applications. In addition, the surface treatment was carried out to develop the electrical proprieties between the hybrid composite to avert electromagnetic leaks as well as provide a high level of efficiency especially in military application. Thus, can be say the high level of shielding by absorption can be obtianed due their advantages of Iron (III) particle addition. We found an adequate and a good agremment results of shielding effectiveness in our proposed hybrid composite when we compared the experimental by the simulation results as show in Figure 11 for sample E at 'J' frequency band. Figure 12 (a)-(b)-(c)-(d)-(e)-(f) presents a good agreement in the comparison study between experimental and simulation results under the effect of temperature on SE mechanism at R T , 100 °C a n d 200 °C r e s p e c t i v e l y . T h e E M I SE increase with incremental electrical proprieties as conductivity, permeability, and permittivity. The relative permittivity and retentivity of composites offer a higher estimated (due their appearance of dipole Iron (III) and MWCNTs particles addition in epoxy resin matrix) and display minimum evaluation at incremental in frequency (due their small dielectric relaxation time). In addition, We noted that the hybrid composite for 'E' sample gives significant enhancement result than the epoxy resin composite at the same range of frequency due their effective particle dispersion presents by Iron (III) and MWCNTs through epoxy matrix. Moreover, we marked that in Silane surface modified composite designations gives better magnetization impact than as-received particles dispersed epoxy hybrid composite. This improvement can be explained by the addition of particle, particles dispersion and impact stability of the proposed composite under external leak field. Our hybrid composite provides the best one prepared samples when the temperature increase with the frequency. The increase of electrical conductivity due to the increase of kenaf Fibre reinforced MWCNTs and Iron (III) modified epoxy resin matrix and becomes more soft material with the temperature is the cause of increase the chances of particle network formation and decrease in resistivity. 
SE behavior our composite in near field used in surface modified condition in 'J' band
CONCLUSIONS
In this work, we have prepared a novel hybrid composite which has a good technique for commercially viable for different applications with high temperature and this method can reduce the cost of composite shields. Our composites were fabricated by using silane surface-modified MWCNTs and iron (III) nano particles addition along epoxy matrix/Kenaf fibre. Thus, its gives a larger conductivity, permeability, and permittivity than as-received reinforcements in epoxy resin at 
